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Having settled these details, Eiffel established several forms 
of hygrometer and carried out  comparative observations, from 
which he concludes that the Lambrecht p o l p e t e r  and th6r- 
mohygroscope as well as Lambrecht's weather telegraph with 
rules based on the obserred temperature, pressure, moisture. 
and wind, give prognostics that  are generally exact. Ameri- 
can observers in a much drier climate have iiot reported so 
favorably. 

The remaining chapters of this volume are devoted to  t,he 
rain, clearness of the sky, the wind, and the barometer, fol- 
lowed by appendices giving tabular summaries of the obser- 
vations from 1879 to 1903. A separate volume of clingrains 
and charts accompauies the test. 

MLTHODS OF TEACHING METEOROLOGY. 

Numerous requests are received from those giving limited 
courses of instruction. both Weather Bureau of3icials : m c l  non- 
official teachers, asking for sets of lantern slides to illnstrat,e 
lectures; card indexes to current literature; and various pub- 
lications bearing on meteorology mith the idea that all these 
mill help to keep the inhtructor informed as to the latest (lis- 
coveries and mill nlso enalile him to give popular 1iuLlio 
lectures. 

It seems to the Editor that  the instruction in meteorology 
given in most of our schools and colleges nee& to be of :L fun- 
clamental, solid, charncter, rind not of the popular superficial 
character appropriate to lectures that  are illustrated by lantern 
slides. The study o f  tlie su1)ject as expounclecl in the test- 
books of Davis, \Talclo, Wmd,  Hann, and others implies con- 
siderable intense thought. Lalmratory experiments will often 
be very useful in elucidating the subjects of nioisture. rain- 
bows, halos, waterspouts ani1 tornadoes; carefully drawn charts 
elucidate hurricanes; actual work with thermometers and per- 
haps with kites will interest every student in the distribution 
of temperature in the atmosphere; I n i t  a lecture with stere- 
opticon illustrations should only come in as a sort of luxury 
once or twice during the course. It is really not a t  all essen- 
tial. I t  is especially important for the teacher himself to be 
so interested in his subject as to  devise his own diagrams a d  
apparatus, a t  least some of them. Almost anyone can mdre a 
crude nephoscope out of a bit of niirror. or the cover of a tin 
pail turned over and filled with mater. It is not necessary to 
buy a $50 barometer in order to explain or  observe the varia- 
tions of atmospheric pressure. It  is only after one has taught 
in his own original way for several gears that he begins to 
realize the power of his own ingenuity and finds that he is 
doing better with crude material than many another iii:m is 
doing with an elaborate equipment. If the educational appa- 
ratus that he devises is  copied, manufactured, and sold to 
other teachers by some enterprising, money-inakiag firm, that 
simply proves that some are intellectually sluggish an(1 (10 
not push their o w n  school work on the independent, original 
basis that  he hiinself does. There is no reason why the 
Weather Bureau oflicials should not take the lead in clevising 
the best methods of teaching meteorology and climatology. 

THE RAINFALL OF MEXICO. 

The Annals of the Association of Engineers and Architects 
of Mexico has published in its t,welfth volume, among mtny  
other interesting papers on engineering, one by Romulo Es- 
cobar, on the G <  Regimen of the Rainfall of Mexico." He gives 
in detail all accessible special items relative to the measure- 
ments of rainfall for a large number of stations. Wliat, 1tar- 
ticularlp interests 11s is the compnratire table from which we 
have made tlie following abstract showing the average rainfall 
for each successive lustrum. I n  place of taking an indiscriiui- 
nate average of many years a t  one station and a few years n t  
another we are able now to compare the simultaneous rainfalls 

a t  different places, and indeed if there were only stations 
enough, or if Mesico had not such a very irregular orography, 
one might be able to reduce the whole system of measure- 
ments to one uniforni fnnclaniental period of stanclard lustra, 
such as, for instance, as 18S1-1900, inclusive. A ~ i o n g  his 
general conclusions, Escobar calls attention to  the fact that 
most stations show a steady diminution for a long period of 
years, but that this has already begun to be followed by an 
increase. A similar diminution has lJeen observed in our Gulf 
States from Texas to Alabaiiia and Tennessee, but perhaps the 
su1)sequent iiicrease that  may be expected has iiot been every- 
where observed owing to  the frequent changes in our rain 
gages and their exposures. 
A i v  rct!/e ntinurtl rtriilfnll, by lualrcc, iuith number of yeam of rworcl. Anioioila 
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Prof. PJ. E. C'hurch of the University of Nevada a t  Reno, 
Nev., hns made an effort to obtain a record of temperatures on 
the sumniit of Mount Rose, whose eleration is approsimately 
lO,S00 feet, latitude 39' 30' north, longitude 11:)' 55' west. 
IIaxinium and ininimnm thermometers mere established in a 
sninll thermometer shelter a t  the summit toward the end of 
June and will be visited and reset as often as practicable. 
The record for the first three months is as follows: 



OCTOBER, 1905. MONTHLY WEATHER REVIEW. 445 

Between June 29 and August 24, masimum 71.2", minimum 
24.0". 

Between August 4 and September 4, maximum 70.S0, inini- 
mum -2". 

Between September 4 aiid October 7, inaximuin (iS.5", iuini- 
mum -4.5". 

At the last reading a partial coating of ice was founcl on 
the bulbs of both therinoineters and the actual reading of the 
minimum therinometer a t  that time after resetting was 23" and 
n stiff wind was blowing. Ice crystals an inch long fringed 
the shelter. 

A rain gage is also established nt the same place :ind the 
total accumulatecl precipitation during the three above men- 
tioned intervals was 0, 0.41, and 0.0s inch, respectively. On 
October 7, snow lay on the ground iu sinall patcahes from 3 
to 15 iuches deep. 

Professor Church noted on September 4 that  wild currants 
on the suniiiiit were ripe and daisies were still yellow in spite 
of the temperature of -2". 

The low temperature, -4' F., during the month of bngust 
a t  the summit seeins a t  first iii striking contrast to the hot 
weather experienced in the lon~lands. b u t  is f iilly esplaiuecl by  
considering all the circumstances that  go to determine the 
temperatiire of any layer of air in the ntiiiosl)here. ( I f  course 
in  lowlands niinirna mostly occur a t  nighttiiiie ancl are iuainly 
due to the influence of radiation of heat froin the gro1uiil. 
C'ooling by radiation takes place far more rapidly from the 
rocky surface of a iuountaiii than from a particle of air diqtsnt 
therefrom. The cold air chilled by contact with and by radin- 
tion to the mountain snrfnce flows to :t lower level and continues 
cooling while a fresh supply takes its place ; therefore tempera- 
tures fall much lower in shallow basins where the cold can 
intensify than they do  on pinnacles of rocali where no accuiuii- 
lation of quiet cold air and no iuteiisification of coli1 c:tn take 
place. Temperatures mill fall to an unexpected degree if air 
or water is kept in  a shallow basin which can lose 1 ~ -  rndia- 
tion but  can gain none by convection. The iuountttin winds 
or viiller winds tha t  begin to be felt in the afternoon ancl coli- 
tinue strong during the whole night represent the dow~f low 
of cool air from the upper parts of the niouiitain nliose forests 
or rocky soils are cooled by rmliation. This clescencliug cool 
air is warmed u p  by compression as i t  coines under greater 
ntmospheric pressure and the rate of warming averages very 
nearly one degree Fahrenheit for each l M  feet of descent, 
bu t  if it receives a little heat from other sources, os if it 
mixes with the warmer air of the lowlands this rate of warin- 
ing  may be one degree for 150 feet or even 100 feet; thus a t  
Reno itself, whose station is 4.184 feet above sea level aiicl (f31G 
feet below the summit of RIount Rose, we shoulcl expect to 
find differences of a t  least 40" or 60" between the two places 
and if tlie location of the theriiiometer on the summit is s w h  
tha t  it comes under the special influence of local radiatioii. 
then the differences may be greater to almost any extent. It 
is even possible tha t  a special cold mind from the north such 
as occurs in  our areas of high pressure ancl col(1 waves inay 
bring temperatures to  the summit of the mountain for a few 
liours during clear hights such as are out of all proportion 
lower than those of lower st a t' lolls. 

The lowest teinperature recorcled a t  the State University 
during the  interval, August 4-September 1, was 46" and this 
would ordinarily correspond to something between 16" and 
26" a t  the summit. The difference between tliis and the 
observed record of -3' is probably to be attributed in part 
to  the great radiation taking .place from the rocks of the sum- 
init ancl the imperfect ventilation within the thermometer 
shelter, bu t  largely to  the fact that  there pass over iuountain 
top masses of air tha t  are very cold but  clo not of theiiiselres 
settle down into the valley below. They come with the areas 

of high pressure, spread out  horizontally mostly southward 
and southeastward or even eastward with great velocity and 
descend to the earth on a very gentle gradient, so that by 
mixture and solar radiation they are warmed up before reach- 
ing the cold stratuni covering a distant lorn-land region. 
Such low temperatures are cominou on all the mountain peaks 
although the lowest temperatures will happen in the lowlands 
if cold air accumulates a t  nighttime and the warmer air has 
to stay abore it. Balloon work has shown that there may 
exist even three or four alternations of temperature along the 
vertical and that  therefore the atinosphere is often in unstable 
ecluililwiuin within a definite special range of elevation. 

~~ ~ 

PROTECTION FROM FROST. 
RIr. il. C'. Heuurtt. it  Wiwiuhin cr : inl~rry grower, Tlriting 

iintlrr (kite o f  Rhy 1.5. ~ W L ; .  clewrilws tlir iiietliods used 1,y 
liiiii f ~ i r  tlir im)tr(.tioii of  liih craulwrry iiiiirslieh ag:tinht frost 
:as f a  Ill1 )\vs: 

At Cameron, Wis.. I have a large marfih almost entirely surrounded 
l ~ g  banks 95 to :{5 feet hiyli. with doping sitles. I havr a flne t rout  
streaiii for m y  water supply. My principal reservoir is northwest of the 
Iilanlation, and I cli \ert the creek from i ts  olil bed ant1 carry i t  around 
outsiile of  tlie niarsti. foriiiiny a suc.ces:sion o f  re+erroirs entirely sur- 
i ~ ~ i i i i i l i ~ ~ ~  the I I I R I + I I  o n  i t s  border, from 5 t o  311 rods wide. 

Tlir c ~ l d  air  as i t  d i ( les  d i m n  the  high surrurincling banks mubt cross 
tlie reserroirs of water and pass over the drtniS brforP i t  can reach the 
viws.  Tlir outlet ~ ) f  the  iiiarsli is through a ravine at the south, and 
gi\ es air tlrainaqe to the RIrnominee Bivrr. 

I tliiiik tlii+ \\oril(l be an ideal place to  tes t  the plan of fencing off the 
uplaiitl roltl air. al.stl the 1ilan of adding humidity to  the  air IJS using the 
watw in the (.reek to rim sprayers as i t  conies from the  large reservoir 
uortlimest of the plaiited ibardi. 

PUBLICATION OF THERMOGRAMS IN FACSIMILE. 
The S:tu I3ieg.i) ('1i:iiiil)er o f  C'oiiiiiirrce lins sliowu its interest 

iu tlir stntly ( ~ f  tlir cliiiiiate o f  t l i i t t  regiou 1)- issuing it iuontlily 
sliret eiiil)o(l> ing. :t 1~li1)togr:t1~liic re(luction of tlie complete 

Monthly RIetrorologicnl Suiiiiii:ary RS furnished 1)- RIr. Ford 
A. C':qieuter. tlir Oficial in Clitirge of the Locd  CMice of  tlie 
TS'e:ttlirr Bm.e:tu :it Siin Diego. 

Tliis oft'ers htrilciug eril1euc.e of tlir teiii1wr:iture conditions 
:It Snu Diego :tu11 11111 1)e w r y  couvrnient for the use of  those 
wlio &sire to eoiii1J:ire l(~e:%l teiiilwratui with hygienic and 
crol) ciinclitiouh. 

1)h re(Ynd for the 111(lntll au(1 also the regular 

~ ~~ 

STRUCTURE OF HAILSTONES. 
A mrionh fact n ilh iiotecl soiiie y e w s  a g o  1)y :t close olmrver, 

en iiielting n\\:ty iu  a 1):iil I J ~  water 
U ~ J  a large I)iil)ble o f  air which liad 

n:tiiirAly. t1i:it linil 
end tlirir c.:treer 

snn\v tlllit forlllh 

oi)i)ortiiuit>- ti i relwat tliih o1)wrxxtion ani1 will send 11s the re- 
Olwrve  a s  closely :is pos- 

silde tlie size of the vxvity tliat a1q)e:trs to contain the air and 
nlho the size (if the 1)ul)l)le of air as it i% 

n ;iter. I n  f w t  the latter iiie:isiireiiieut iiiay 1)e inacle quite 
rnhily by w i n g  SlJ:l1) siids imtextl o f  1)we water and iiieasur- 
ius. the size or voluiiic' of tlie sonl) 1niI)l)le. M~any hailstones 

:~mre(l so tliiLt we ~iing fig tire on tlie vitriations 
~ i r  lwtween tlieiii. 

1ll:Luy I b f  11111' 4 lllser\ ers. 1' 

i t i v r  or neg:ctii e. 

THE PAGOSCOPE VERSUS THE DAILY WEATHER MAP. 

Pngoqco1ir is tlie ni~iiie of :t uew c1rric.e for pop111nr use in 
Frnuc.e teiicliiig to lighten tlie 1:tbor of clecitliug whether there 
is rlnnger of a se\ ere frost duriug tlie nl)prmching nighttime. 
Tlie iustriiiiient ntteiiil)ts to shon a t  a glauce whetlier tlie pre- 
vailing ileu-i)iJiut is lwlo~v freezing. or 3'3' F., nncl leaves it to 
the observer to iufer that if below freezing then a frost is 110s- 


